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(54) Recording apparatus 

(57) The present invention provides a recording 
apparatus comprising a recording means for recording, 
in response to image information, an image on a sheet 
conveyed through a common convey path, a first sheet 
supporting means disposed at an upper part of a main 
body of the recording apparatus to obliquely support 
stacked sheets, a first automatic supply means for auto- 
matically supplying the sheet supported by the first 
sheet supporting means, a second sheet supporting 
means disposed at a lower part of the main body of the 
recording apparatus to support stacked sheets horizon- 

FIG. 1 



tally, a second automatic supply means for automati- 
cally supplying the sheet supported by the second 
sheet supporting means, a first sheet supply path for 
conveying the sheet supplied from the first automatic 
supply means sloped downwardly toward the common 
convey path, and a second sheet supply path for sur- 
face reversing the sheet supplied from the second auto- 
matic supply means and conveying the sheet toward the 
common convey path. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a recording appa- 
ratus used with a copying machine, a printer, a facsimile 
and the like, and more particularly, it relates to a record- 
ing apparatus having a plurality of sheet supply paths. 

Related Background Art 

Recently, recording apparatuses used with copying 
machines, printers, facsimiles and the like have been 
made compact and cheaper, and a high speed opera- 
tion thereof has been realized. Further, it is desired that 
various kinds of recording media (referred to as "sheets" 
hereinafter) can be used in the recording apparatus. In 
addition, since a case where a single recording appara- 
tus is commonly used by a plurality of users has been 
increased, it is also desired that there are provided a 
plurality of sheet supply paths communicated with a sin- 
gle recording portion to supply a large number of 
sheets. 

Further, an amount of colored data handled by a 
computer has also been increased to increase a total 
amount of data to be handled by the recording appara- 
tus. Accordingly, electric circuits for processing such 
large amount of data become large-scaled, and a part 
of the large-scaled electric circuits is provided on an 
extension substrate which will be attached to a main 
substrate upon transportation or by a user later. 

An example of a conventional recording apparatus 
having a plurality of sheet supply paths will now be 
explained with reference to Fig. 5. In Fig. 5, an auto 
sheet feeder (ASF) (first supply path) 101 is disposed at 
an upper part of a main body 1 00 of a recording appa- 
ratus at a rear (left in Fig. 5) side thereof and is 
designed so that one of sheets S rested on a pressure 
plate 102 is supplied through a first sheet supply path 
(shown by the arrow b in Fig. 5) by a sheet supply roller 
103 rotated in a direction shown by the arrow a in Fig. 5. 
The sheet S fed out by the sheet supply roller 103 is 
pinched between a convey roller 104 and a pinch roller 
105 urged against the convey roller 104 and is con- 
veyed to a recording position where an image is 
recorded on the sheet by a recording head 106. The 
sheet S on which the image was recorded is discharged 
toward a direction shown by the arrow c in Fig. 5 by a 
discharge roller 107 and a spur wheel roller 108 urged 
against the discharge roller 107. 

A manual insertion sheet supply path (second sup- 
ply path) 1 11 is disposed at a rear side of the main body 
100 of the recording apparatus between a sheet guide 
1 09 provided on a rear side of the auto sheet feeder 1 0 1 
and a substantially horizontal sheet guide 110. The 
manual insertion sheet supply path 1 1 1 is joined to the 



first sheet supply path in front of the recording head 
106. A sheet S inserted into the manual insertion sheet 
supply path 1 1 1 from a direction shown by the arrow d 
in Fig. 5 is pinched between the convey roller 104 and 
5 the pinch roller 105. Then, similar to the above case, an 
image is formed on the sheet S by the recording head 

106 and the imaged sheet is discharged toward the 
direction shown by the arrow c in Fig. 5 by the discharge 
roller 107 and the spur wheel roller 1 08. 

w A manual insertion supply path (third sheet supply 
path) 113 comprised of a U-turn guide 1 12 is disposed 
around the convey roller 1 04 at the front side (left side in 
Fig. 5) of the main body 100 of the recording apparatus. 
A sheet S inserted into the manual insertion sheet sup- 
is ply path 113 from a direction shown by the arrow e in 
Fig. 5 is guided around the convey roller 104 by the U- 
turn guide 112 to be reversely rotated and then is 
pinched between the convey roller 104 and the pinch 
roller 105. Then, similar to the above case, an image is 
20 formed on the sheet S by the recording head 106 and 
the imaged sheet is discharged toward the direction 
shown by the arrow c in Fig. 5 by the discharge roller 

107 and the spur wheel roller 108. 

However, in the above-mentioned conventional 

25 technique, since there is a single automatic sheet sup- 
ply means comprised of the auto sheet feeder 101. if 
another kind of sheet S are desired, the user must go to 
the main body 1 00 of the recording apparatus to remove 
the sheets S remaining in the auto sheet feeder 101 and 

30 to set another kind of sheet S in the auto sheet feeder 
101. This worsens the operability. Further, the single 
automatic sheet supply means limits the number of 
sheets S to be handled and makes the common use of 
the recording apparatus by plural users difficult. Fur- 

35 thermore, in the above-mentioned conventional record- 
ing apparatus 1 00, since there is a dead space between 
the plurality of sheet supply paths and an electrical 
mounting portion (not shown) is arranged at an exclu- 
sive space for the electrical mounting portion within the 

40 main body 100 of the recording apparatus, the record- 
ing apparatus 100 itself is made bulky. 

SUMMARY OF THE INVENTION 

45 The present invention intends to eliminate the 
above-mentioned conventional drawbacks, and has an 
object to provide a recording apparatus having a plural- 
ity of automatic supply means, in which different kinds 
of sheets can selectively be supplied automatically or a 

so large number of similar sheets can be supplied auto- 
matically and continuously, and in which an electrical 
mounting portion can be disposed between a plurality of 
sheet supply paths to effectively use a dead space in 
the recording apparatus. Thus, the recording apparatus 

55 is made compact and in which a shield member for the 
electrical mounting portion can also act as a sheet 
guide member, to thereby make the recording appara- 
tus cheaper. 



3 



EP 0 839 664 A2 



4 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a sectional view of a recording apparatus 
according to a preferred embodiment of the present 
invention; 5 
Fig. 2 is a rear view of the recording apparatus of 
Fig. 1; 

Fig. 3 is a sectional view of a recording apparatus 
according to another embodiment of the present 
invention; 

Fig. 4 is an enlarged view showing a main part of 
the recording apparatus of Fig. 1 ; and 
Fig. 5 is a sectional view showing an example of a 
conventional recording apparatus. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

A recording apparatus according to an embodiment 
of the present invention which is applied to a printer will 
now be fully explained with reference to the accompany- 
ing drawings. Fig. 1 is a sectional view of a recording 
apparatus according to a preferred embodiment of the 
present invention, and Fig. 2 is a rear view of the record- 
ing apparatus. 

In Fig. 1 , an auto sheet feeder (ASF) 2 including a 
supply roller (first automatic supply means) 14 for auto- 
matically supplying sheets S rested on a pressure plate 
(first sheet supporting means) 11 for obliquely support- 
ing the sheets is disposed at an upper part of a main 
body 1 of a recording apparatus according to the 
present invention at a rear (right in Fig. 1) side thereof, 
and a sheet cassette (second sheet supporting means) 
3 detachably (in a left-and-right direction) mounted on 
the main body 1 of the recording apparatus to support 
sheets S substantially horizontally is disposed at a front 
(left in Fig. 5) side of the main body 1 of the recording 
apparatus at a lower part thereof. The sheets S con- 
tained in the sheet cassette 3 are automatically supplied 
by a supply roller 27 and a convey roller 31 (second 
automatic supply means). 

A recording head (recording means) 4 is disposed 
at a front upper part of the main body 1 of the recording 
apparatus. An ink tank 5 serves to supply ink to the 
recording head 4. The recording head 4 and the ink tank 
5 are mounted on a carriage 6. The carriage 6 is shifted 
along a guide shaft 7 and a rati 8 so that a lower surface 
of the recording head 4 can be shifted in a direction 
(main scan direction) perpendicular to a sheet supply- 
ing direction. When the carriage 6 is driven in the main 
scan direction by a main scan motor and a belt (both are 
not shown), an image is recorded on the sheet by the 
recording head 4 in response to image information. 

The recording means of this recording apparatus is 
of ink jet recording type in which the recording is 
effected by discharging the ink from the recording head 
4. That is to say, the recording head includes fine liquid 
discharge openings (orifices), liquid passages, energy 



acting portions disposed in the respective liquid pas- 
sages, and energy generating means for generating liq- 
uid droplet forming energy in the liquid on the energy 
acting portions. Regarding such energy generating 
means for generating the energy, there are a recording 
method using an electrical/mechanical converter such 
as a piezo-electric element, a recording method using 
energy generating means in which liquid is heated by 
illuminating electromagnetic wave such as laser onto 
the liquid and liquid droplet is discharged under the 
action of the heat, and a recording method using energy 
generating means in which liquid is heated by an electri- 
cal/thermal converter such as a heat generating ele- 
ment having a heat generating resistance body to 
discharge the liquid. 

Among them, a recording head used in an ink jet 
recording method in which liquid is discharged by ther- 
mal energy permits the recording with high resolving 
power since liquid discharge openings (orifices) for 
forming and discharging recording liquid droplets can 
be arranged with high density. Further, the recording 
head using the electrical/thermal converters as energy 
generating means can easily be made compact, can 
fully utilize merits of IC techniques and micro-working 
techniques which have remarkably been progressed in 
the recent semi-conductor field and in which reliability 
has been improved, can be mounted with high density 
and can be made cheaper. 

In the illustrated embodiment, while an example 
that the recording means is of ink jet recording type was 
explained, it is more preferable that the recording is 
effected by discharging ink from a discharge opening by 
growth and contraction of a bubble generated in the ink 
by utilizing film-boiling caused by thermal energy by 
energizing an electrical/thermal converter in response 
to a record signal. The representative structure thereof 
may be realized by using the fundamental principle dis- 
closed in USP Nos. 4,723,129 and 4,740,796. 

Returning to Fig. 1 , a base 9 supporting the entire 
auto sheet feeder 2 is secured to a chassis 10 of the 
main body 1 of the recording apparatus. The pressure 
plate 1 1 on which the sheets S made of paper or syn- 
thetic resin are supported and rested has one end pivot- 
ally connected to the base 9. The pressure plate 1 1 is 
biased toward a direction shown by the arrow A in Fig. 1 
by a pressure plate spring 12. A separation pawl 13 has 
one end pivotally connected to the base 9 and the other 
end for engaging with a front end corner of the sheet 
stack S on the pressure plate 1 1 to regulate an upper- 
most sheet in the sheet stack by the weight of the sepa- 
ration pawl. 

The supply roller 14 is formed from high friction 
material such as rubber and is rotatably supported by 
the chassis 10. The supply roller 14 is rotated in a direc- 
tion B in Fig. 1 by a supply motor (not shown) and can 
abut against the uppermost sheet S in the sheet stack. 
Among the sheets fed out by the supply roller 14, only 
the uppermost sheet S is separated from the other 
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sheets by the separation pawl 13 and the separated 
sheet is supplied toward a direction shown by the arrow 
C in Fig. 1. The sheet S is conveyed obliquely and 
downwardly though a first sheet supply path defined by 
a guide portion 9a of the base 9 and an upper guide 15 
and then is introduced into a common convey path 
defined by the upper guide 15 and a guide member 16 
disposed at a downstream side in a sheet supplying 
direction (referred to merely as "downstream side" here- 
inafter) to be brought to a nip between a sub-scan roller 
1 7 disposed at a downstream side and a pinch roller 1 8 
urged against the sub-scan roller 1 7. 

The sub-scan roller 1 7 is rotatably supported by the 
chassis 10 and is rotatingly driven in a direction shown 
by the arrow D in Fig. 1 by a sub-scan motor (not 
shown). The pinch roller 18 is rotatably mounted on the 
upper guide 15 rotatably supported by the chassis 10 
and is urged against the sub-scan roller 1 7 by means of 
a spring (not shown). The sheet S pinched between the 
sub-scan roller 1 7 and the pinch roller 1 8 is conveyed by 
a predetermined amount at a predetermined timing. 
Flatness of the sheet is maintained by supporting the 
rear surface of the sheet by a platen 19 disposed in a 
confronting relation to the recording head 14, and an 
image is recorded on the sheet by reciprocating the 
recording head 14 in the main scan direction. 

The sheet S on which the image was recorded by 
the recording head 14 is pinched between a discharge 
roller 20 disposed at a downstream side and a spur 
wheel roller 21 urged against the discharge roller 20 
and is discharged through a sheet discharge path onto 
a discharge tray 22 extended or extracted in a direction 
shown by the arrow E in Fig. 1 at the front side of the 
main body 1 of the recording apparatus. The discharge 
roller 20 is rotatably supported by the chassis 10 and is 
rotated by the sub-scan motor in a direction shown by 
the arrow F in Fig. 1 . The spur wheel roller 21 is rotata- 
bly supported by the chassis 10 via a holding member 
(not shown) and is urged against the discharge roller 20 
by an urging spring. The sub-scan roller 17 and the dis- 
charge roller 20 are rotated in synchronous with each 
other. A conveying amount of the discharge roller 20 is 
selected to be slightly greater than a conveying amount 
of the sub-scan roller 17 so that any looseness is not 
generated in the sheet S between the sub-scan roller 1 7 
and the discharge roller 20. 

A sheet sensor 43 rockable with respect to the 
chassis 1 0 serves to detect the sheet S entering into the 
nip between the sub-scan roller 17 and the pinch roller 
18. 

The discharge tray 22 provided in a discharge por- 
tion 23 is slidably disposed at the front lower part of the 
main body 1 of the recording apparatus so that, in use, 
the tray is extracted toward the direction E (Fig. 1) and, 
when the tray is not used, it is retracted toward a direc- 
tion opposite to the direction E to be housed within the 
main body 1 of the recording apparatus. 

The sheet cassette (second sheet supporting 
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means) 3 is detachably mounted on the main body 1 of 
the recording apparatus so that the cassette can be 
mounted to and dismounted from the main body 1 along 
a sheet supplying direction from the cassette 3 or an 

5 opposite direction (i.e., left-and-right direction in Fig. 1 ). 
An intermediate plate 24 having one end pivotally con- 
nected to the sheet cassette 3 is disposed within the 
sheet cassette and a plurality of sheets S are stacked 
on the intermediate plate 24. The sheet stack S on the 

1 o intermediate plate 24 is biased toward a direction 
shown by the arrow G in Fig. 1 by an intermediate plate 
spring 25 disposed below the intermediate plate 24. A 
separation pawl 26 is disposed at a rear (right in Fig. 1 ) 
end of the sheet cassette 3. The separation pawl 26 has 

/5 one end pivotally connected to the sheet cassette 3 and 
the other end for abutting against an end corner of the 
sheet stack rested on the intermediate plate 24 to regu- 
late an uppermost sheet in the sheet stack by the weight 
of the separation pawl itself. 

20 A supply roller 27 made of high friction material 
such as rubber is rotatably supported by a guide mem- 
ber 28 secured to the main body 1 of the recording 
apparatus and is rotated by a supply motor (not shown) 
in a direction shown by the arrow H in Fig. 1 . When the 

25 supply roller 27 abuts against the sheet stack to fed out 
the sheets, only the uppermost sheet S is separated 
from the other sheets and is supplied. The sheet S sup- 
plied by the supply roller 27 is introduced (in a direction 
shown by the arrow I in Fig. 1) into a second sheet sup- 

30 ply path defined between the guide member 28 and a 
guide member 29 to be reversed or turned over and 
then is introduced into the common convey path defined 
between the guide member 16 and the upper guide 15. 
A jam treatment member 30 is rotatably supported 

35 by the main body 1 of the recording apparatus via a 
pivot shaft 30a and is always biased toward a direction 
shown by the arrow J in Fig. 1 by a spring. By pulling a 
grip 30b in a direction opposite to the direction J, the 
jam treatment member 30 is rotated around the pivot 

40 shaft 30a to be opened with respect to the main body 1 
of the recording apparatus, so that the second sheet 
supply path and a fourth sheet supply path (described 
later) are exposed to permit the sheet jam treatment. 
A convey roller 31 is rotatably supported by the 

45 guide member 28 and is rotated by a convey motor in a 
direction shown by the arrow K in Fig. 1 . An urging roller 
32 is rotatably supported by the jam treatment member 
30. When the jam treatment member 30 is closed, the 
urging roller 32 is urged against the convey roller 31 by 

so a biasing force of a spring 33. A guide member 34 is dis- 
posed above the guide member 28. The sheet S sepa- 
rated and supplied from the sheet cassette 3 enters into 
a nip between the convey roller 31 and the urging roller 
32 while being guided by the guide member 29 and a 

55 sheet guide surface 30c of the jam treatment member 
30. Then, the sheet is pinched between the convey 
roller 31 and the urging roller 32 to be conveyed. 

Then, the sheet is reversed (U-turn) between the 
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guide members 28 and 34 and then is introduced into 
the first sheet supply path while being guided by the 
guide member 16 to reach the nip between the sub- 
scan roller 1 7 and the pinch roller 18. Thereafter, similar 
to the above, an image is recorded on the sheet by the 
downstream recording head 14 and the imaged sheet is 
discharged. 

At the rear side of the main body 1 of the recording 
apparatus, below the auto sheet feeder 2 and above the 
guide member 34, there is provided a manual insertion 
supply path (third sheet supply path) 37 defined 
between the guide member 34 and a guide member 35. 
A sheet manually inserted into the manual insertion 
supply path 37 can be introduced into the common con- 
vey path defined between the guide member 16 and the 
upper guide 1 5. A tapered manual insertion guide mem- 
ber 38 for facilitating the insertion of the sheet S is pro- 
vided at an entrance of the manual insertion supply path 
37. 

The manual insertion supply path (third sheet sup- 
ply path) 37 is disposed between the first sheet supply 
path constituted by the guide portion 9a of the base 9, 
upper guide 15 and guide member 16 and the second 
sheet supply path constituted by the guide members 28, 
34 and 1 6 and is joined to the first and second sheet 
supply paths at an upstream side of the recording head 
14 in the sheet supplying direction. Accordingly, the 
sheet S inserted into the manual insertion supply path 
37 from a direction shown by the arrow L in Fig. 1 is 
pinched between the sub-scan roller 17 and the pinch 
roller 18 to be conveyed, and, similar to the above, an 
image is recorded on the sheet by the recording head 
14 and the imaged sheet is discharged. 

On the other hand, at a rear lower part of the main 
body 1 of the recording apparatus, between the first 
sheet supply path and the second sheet supply path, 
there is provided a receiving opening 39 for receiving a 
sheet S supplied from other sheet cassettes or sheet 
decks. The sheet S introduced into the receiving open- 
ing 39 from a direction shown by the arrow M in Fig. 1 
passes through the fourth sheet supply path defined 
between the guide member 29 and the sheet guide sur- 
face 30c of the jam treatment member 30 and enters 
into the second sheet supply path on the way thereof to 
be pinched between the convey roller 31 and the urging 
roller 32. Then, the sheet passes through the second 
sheet supply path and enters into the first sheet supply 
path to reach the nip between the sub-scan roller 17 
and the pinch roller 18. Then, similar to the above, an 
image is recorded on the sheet by the downstream 
recording head 1 4 and the imaged sheet is discharged. 

An electrical mounting portion 40 including electric 
circuits for controlling an operation of the recording 
apparatus is disposed within the main body 1 of the 
recording apparatus at a rear upper part thereof. The 
electrical mounting portion 40 is divided into a power 
source substrate 41 and an extension substrate 42. The 
power source substrate 41 is disposed below the auto 
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sheet feeder 2 and is supported by a substantially hori- 
zontal support frame 44 disposed above the manual 
insertion supply path 37. 

The extension substrate 42 is uprightly supported 

5 by a support fitting 45a attached to an inner surface of 
an outer cover of the main body 1 of the recording appa- 
ratus below the auto sheet feeder 2 and a support fitting 
45b disposed above the manual insertion supply path 
37 and below the auto sheet feeder 2 (refer to Fig. 2). A 

w shield member 46 serves to shield the extension sub- 
strate 42. 

Next, the operation of the recording apparatus hav- 
ing the above-mentioned construction will be fully 
explained. 

15 First of all, sheets S are stacked on the pressure 
plate 11 of the auto sheet feeder 2 at the front side of 
the main body 1 of the recording apparatus. Then, 
sheets S are stacked on the intermediate plate 24 of the 
sheet cassette 3 dismounted from the main body 1 of 

20 the recording apparatus and then the sheet cassette 3 
is mounted to the main body 1 of the recording appara- 
tus from the front side thereof. Then, the discharge tray 
22 is extracted toward the direction E (Fig. 1). 

In a case where the sheet S is supplied from the 

25 auto sheet feeder 2, when a record command is 
received from a computer (not shown) and the like, a 
control circuit of the electrical mounting portion 40 
causes the supply motor (not shown) to rotate to 
thereby rotate the supply roller 1 4 in the direction B (Fig. 

30 1). As a result, only the uppermost sheet S in the sheet 
stack rested on the pressure plate 1 1 is separated by 
the separation pawl 13, and the separated sheet is sup- 
plied toward the direction C (Fig. 1). 

An advancing direction of the sheet S supplied by 

35 the supply roller 1 4 is regulated by the upper guide 1 5, 
and the sheet is passed through the first sheet supply 
path defined between the upper guide 15 and the guide 
portion 9a of the base 9; meanwhile, the sheet sensor 
43 is rocked by the sheet. As a result, the tip end of the 

40 sheet is detected. When the sheet is further conveyed 
by the supply roller 14 by a predetermined amount, the 
tip end of the sheet abuts against the nip between the 
sub-scan roller 17 and the pinch roller 18 (which are 
now stopped). 

45 Consequently, a loop is formed in the sheet S fed 
out by the supply roller 14 to align the tip end of the 
sheet with the nip between the sub-scan roller 1 7 and 
the pinch roller 18 to thereby correct the skew-feed of 
the sheet. At this point, the supply roller 14 is stopped 

so temporarily. 

Thereafter, the sub-scan roller 17 is rotatingly 
driven in synchronous with the supply roller 14 to con- 
vey the sheet to the recording area where the recording 
head 14 is positioned. The carriage 6 is reciprocated in 

55 the main scan direction above the sheet S a lower sur- 
face of which is supported by the platen 19 to thereby 
effect the recording. By repeating the sheet feed of the 
sub-scan roller 17 and the reciprocal movement of the 
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carriage 6 alternately, the recording operation is 
repeated. While the sheet is being conveyed byrfhe dis- 
charge roller 20 and the spur wheel roller 21 . the record- 
ing of the predetermined image effected by the 
recording head 14 is completed. 

The sheet S on which the image was recorded is 
discharged by the discharge roller 20 and the spur 
wheel roller 21 in a direction shown by the arrow N in 
Fig. 1 and is rested on the discharge tray 22 (previously 
extracted in the direction E) with the imaged surface fac- 
ing upwardly. 

In a case where the sheet S is supplied from the 
sheet cassette 3, the supply roller 27 is rotated by the 
supply motor in the direction H (Fig. 1), so that only the 
uppermost sheet S in the sheet stack rested on the 
intermediate plate 24 is separated from the other 
sheets, and the separated sheet is supplied in the direc- 
tion I (Fig. 1). Then, the sheet S is guided by the guide 
member 29 and the sheet guide surface 30c of the jam 
treatment member 30 to reach the nip between the con- 
vey roller 31 and the urging roller 32. Then, the sheet is 
pinched between the convey roller 31 and the urging 
roller 32 to be further conveyed. The sheet is directed to 
the guide members 28, 34. 16 and the upper guide 15 
When the sheet sensor 43 is rocked by the sheet, the tip 
end of the sheet is detected. When the sheet is further 
conveyed by the convey roller 31 and the urging roller 
32 by a predetermined amount, the tip end of the sheet 
abuts against the nip between the sub-scan roller 17 
and the pinch roller 18 (which are now stopped). 

Consequently, a loop is formed in the sheet S fed 
out by the convey roller 31 and the urging roller 32 to 
align the tip end of the sheet with the nip between the 
sub-scan roller 1 7 and the pinch roller 1 8 to thereby cor- 
rect the skew-feed of the sheet. At this point, the convey 
roller 31 is stopped temporarily. Thereafter, the sub- 
scan roller 1 7 is rotatingly driven in synchronous with 
the convey roller 31 to convey the sheet to the recording 
area where the recording head 14 is positioned. Similar 
to the above, the image is recorded on the sheet and the 
imaged sheet is discharged onto the discharge tray 22. 

Now, control for correcting the skew-feed of the 
sheet (by forming the loop in the sheet by abutting the 
sheet S against the nip between the sub-scan roller 17 
and the pinch roller 18) and for adjusting the recording 
timing will be explained. 

The sheet S supplied from the sheet cassette 3 is 
reversed by the guide member 29 and the sheet guide 
surface 30c. Thus, convey resistance acting on the 
sheet S supplied from the sheet cassette 3 becomes 
greater than convey resistance acting on the sheet S 
supplied from the auto sheet feeder 2. Due to such con- 
vey resistance, the sheet being conveyed may often be 
slipped to decrease the conveying amount of the sheet 
achieved by the convey roller 31 and the urging roller 
32. This is noticeable particularly when the conveying 
force of the convey roller 31 is weak. 

In the illustrated embodiment, when the tip end of 



the sheet S is detected by the sheet sensor 43, the 
sheet is further conveyed by the predetermined amount 
to abut the tip end of the sheet against the nip between 
the sub-scan roller 1 7 and the pinch roller 18 to thereby 

5 form the loop in the sheet. However, if the conveying 
amount of the sheet is inadequate, the loop will not be 
formed sufficient to correct the skew-feed of the sheet. 

To eliminate such an inconvenience, the supply 
roller 14 and the convey roller 31 are controlled as fol- 

io lows. That is to say, in order to properly set the amount 
of the loop formed in the sheet S by abutting the sheet 
fed by the supply roller 14 against the nip between the 
sub-scan roller 17 and the pinch roller 18 and the 
amount of the loop formed in the sheet S fed by the con- 

15 vey roller 31 and the urging roller 32, the respective con- 
veying amounts of the sheets after the tip end of the 
sheet S leaves the sheet sensor 43 are set by appropri- 
ately controlling a pulse motor M by means of a control 
means C. Incidentally, in this example, the pulse motor 

20 M is commonly used for driving both the supply roller 1 4 
and the convey roller 31 and is appropriately switched 
by a clutch. 

In the illustrated embodiment, as shown in Fig. 4, 
regarding the sheet S supplied from the sheet cassette 

25 3, the conveying amount of the sheet effected by the 
convey roller 31 after the tip end of the sheet leaves the 
sheet sensor 43 is selected to become greater than a 
distance L from the sheet sensor 43 to the nip between 
the sub-scan roller 17 and the pinch roller 18 by about 5 

30 mm to form the loop in the sheet. On the other hand, 
regarding the sheet S supplied from the auto sheet 
feeder 2, the conveying amount of the sheet effected by 
the supply roller 14 after the tip end of the sheet leaves 
the sheet sensor 43 is selected to become greater than 

35 the distance L by about 3 mm to form the loop in the 
sheet. 

By increasing the conveying amount of the sheet 
supplied from the sheet cassette 3 more than that of the 
sheet supplied from the auto sheet feeder, even rf the 

40 slip is caused in the sheet, substantially the same 
amount of loop as that of the sheet supplied from the 
auto sheet feeder can be formed in the sheet to thereby 
achieve the stable sheet conveyance. 

In a case where the sheet S is supplied from the 

45 manual insertion supply path 37, when the sheet S is 
inserted through the manual insertion guide member 
38, the sheet is advanced in the direction L (Fig. 1) 
through the third sheet supply path defined by the guide 
members 34, 35; meanwhile, the sheet sensor 43 is 

so rocked by the sheet to detect the tip end of the sheet S. 
Then, the sheet is urged against the nip between the 
sub-scan roller 17 and the pinch roller 18 to correct the 
skew-feed of the sheet. After a predetermined time 
period is elapsed, the sub-scan roller 1 7 is rotated in the 

55 direction D (Fig. 1). As a result, similar to the above 
cases, an image is formed on the sheet by the recording 
head 14 and the imaged sheet is discharged onto the 
discharge tray 22. 
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Next, a case where the sheet is supplied from other 
sheet cassette or sheet deck through the receiving 
opening 39 will be explained. The sheet is conveyed 
through the fourth sheet supply path defined between 
the guide member 29 and the sheet guide surface 30c 5 
of the jam treatment member 30 to reach the nip 
between the convey roller 31 and the urging roller 32. 
After the sheet is pinched between the convey roller 31 
and the urging roller 32, the sheet is conveyed in the 
same manner as the sheet supplied from the sheet cas- 70 
sette 3. Thereafter, similar to the above cases, an image 
is formed on the sheet by the recording head 1 4 and the 
imaged sheet is discharged onto the discharge tray 22. 

As mentioned above, in the illustrated embodiment, 
different kinds of sheets or a plurality of sheets having 15 
different sizes can selectively be supplied to the record- 
ing means to form the image on the sheet. Thus, for 
example, normal sheets which are frequently used or 
sheets having relatively low rigidity may be stacked in 
the sheet cassette 3, sheets having relatively high rigid- 20 
ity or sheets which are not used frequently may be 
stacked in the auto sheet feeder 2, and a sheet having 
great rigidity and not desired to be bent may be supplied 
by using the manual insertion guide member 38. 

Further, the same kind of sheets having the same 25 
size may be stacked in both the auto sheet feeder 2 and 
the sheet cassette 3 so that a large amount of sheets 
can be supplied by controlling in such a manner that, 
when the sheets stacked in one of the auto sheet feeder 
2 and the sheet cassette 3 are used up, the supplying of 30 
the sheets stacked in the other is started. 

Next, a recording apparatus according to another 
embodiment of the present invention in which arrange- 
ment of substrates are altered will be explained with ref- 
erence to Fig. 3. Incidentally, the same elements as 35 
those in the aforementioned embodiment are desig- 
nated by the same reference numerals and explanation 
thereof will be omitted. 

In the aforementioned embodiment, as shown in 
Figs. 1 and 2, the power source substrate 41 and the 40 
extension substrate 42 which constitute the electrical 
mounting portion 40 were disposed side by side above 
the manual insertion supply path 37 at the rear side of 
the auto sheet feeder 2. To the contrary, in this embodi- 
ment, as shown in Fig. 3, at a rear part of the main body 45 
1 of the recording apparatus, below the auto sheet 
feeder 2 and above the guide plate 34, there is provided 
a manual insertion supply path (third sheet supply path) 
37 defined between the guide member 35 and a guide 
member 36. As is in the aforementioned embodiment, so 
the manual insertion supply path 37 is disposed 
between the first sheet supply path constituted by the 
guide portion 9a of the base 9 and the upper guide 15 
and the second sheet supply path constituted by the 
guide members 28, 34 and is joined to the first and sec- 55 
ond sheet supply paths at the upstream side of the 
recording head 14 in the sheet supplying direction. 

Accordingly, in the case where the sheet is supplied 
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from the manual insertion supply path 37, when the 
sheet is inserted through the manual insertion guide 
member 38, the sheet is passed through the third sheet 
supply path defined between the guide members 35 
and 36 in the direction L (Fig. 3); meanwhile, the sheet 
sensor 43 is rocked by the sheet to detect the tip end of 
the sheet S. Then, the sheet is urged against the nip 
between the sub-scan roller 17 and the pinch roller 18 
which are now stopped to thereby correct the skew-feed 
of the sheet. After the predetermined time period is 
elapsed, the sub-scan roller 1 7 is rotated in the direction 
D (Rg. 3). Consequently, the image is recorded on the 
sheet by the recording head 14 and the imaged sheet is 
discharged onto the discharge tray 22. 

In the above-mentioned arrangement, a power 
source substrate 41 is disposed below the auto sheet 
feeder 2 and above the manual insertion supply path 37 
and an extension substrate 42 is disposed below the 
manual insertion supply path 37 and above the guide 
member 34. 

Various electrical parts or elements are mounted on 
the substrates 41, 42 to be contained within spaces 
above the substrates to thereby effectively utilize the 
dead space in the main body 1 of the recording appara- 
tus to make the recording apparatus compact. Further, 
since a dimension of the main body 1 of the recording 
apparatus in the front-and-rear direction (left-and-right 
direction) can be reduced to decrease the length of the 
manual insertion supply path 37, a relatively short sheet 
S can be inserted. 

The power source substrate 41 is supported within 
the main body 1 of the recording apparatus by the guide 
member 35 defining the upper wall of the manual inser- 
tion supply path 37, and the extension substrate 42 is 
supported within the main body 1 of the recording appa- 
ratus by the guide member 36 defining the lower wall of 
the manual insertion supply path 37. In this case, the 
guide member 35 also acts as a shield member for the 
power source substrate 41 and the guide member 36 
also acts as a shield member for the extension sub- 
strate 42. Thus, the number of parts can be decreased 
to reduce the material cost, the number of assembling 
steps can also be decreased, and the entire recording 
apparatus 1 can be made compact. 

The (ink jet) recording apparatus in the above-men- 
tioned embodiments may be used as an image output 
terminal of an information processing equipment such 
as a computer, as a copying machine with combination 
of a reader, or a facsimile having a transmission func- 
tion. 

In the above-mentioned embodiments, while an 
example that the ink jet recording head is used as the 
recording means was explained, the present invention 
is not limited to the ink jet recording head, but, a heat- 
transfer recording head, a heat-sensitive recording 
head, an impact recording head such as a wire dot 
recording head or other recording heads may be used. 
Further, the present invention is not limited to a serial 
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recording system, but. a so-called line recording system 
may fce used. 

7ns present invention provides a recording appara- 
tus cofTTorising a recording means for recording, in 
response to image information, an image on a sheet 5 
conveyed through a common convey path, a first sheet 
supporting means disposed at an upper part of a main 
body of the recording apparatus to obliquely support 
stacked sheets, a first automatic supply means for auto- 
matically supplying the sheet supported by the first 10 
sheet supporting means, a second sheet supporting 
means disposed at a lower part of the main body of the 
recording apparatus to support stacked sheets horizon- 
tally, a second automatic supply means for automati- 
cally supplying the sheet supported by the second 15 
sheet supporting means, a first sheet supply path for 
conveying the sheet supplied from the first automatic 
supply means sloped downwardly toward the common 
convey path, and a second sheet supply path for sur- 
face reversing the sheet supplied from the second auto- 20 
matic supply means and conveying the sheet toward the 
common convey path. 

Claims 

25 

1 . A recording apparatus comprising: 

a recording means for recording, in response to 
image information, an image on a sheet con- 
veyed through a common convey path; 30 
a first sheet supporting means disposed at an 
upper part of a main body of the recording 
apparatus for obliquely support stacked sheets; 
a first automatic supply means for automati- 
cally supplying the sheet supported by said first 35 
sheet supporting means; 
a second sheet supporting means disposed at 
a lower part of the main body of the recording 
apparatus to support stacked sheets horizon- 
tally; <"> 
a second automatic supply means for automat- 
ically supplying the sheet supported by said 
second sheet supporting means; 
a first sheet supply path for conveying the 
sheet supplied from said first automatic supply 45 
means sloped downwardly toward said com- 
mon convey path; and 

a second sheet supply path for reversing sur- 
face of the sheet supplied from said second 
automatic supply means and conveying toward so 
said common convey path. 

2. A recording apparatus according to claim 1, 
wherein said second sheet supporting means is a 
sheet cassette detachably mounted on the main 55 
body of the recording apparatus. 

3. A recording apparatus according to claim 1 . further 



comprising a third sheet supply path through which 
a sheet can be manually supplied toward said com- 
mon convey path. 

4. A recording apparatus comprising: 

a first automatic supply means disposed at a 
rear upper part of a main body of the recording 
apparatus for automatically supplying a sheet; 
a second automatic supply means cfisposed at 
a front lower part of the main body of the 
recording apparatus for automatically supply- 
ing a sheet; 

a recording means for recording an image on 
the sheet in response to image information; 
a first sheet supply path for directing the sheet 
supplied from said first automatic supply 
means to said recording means; 
a second sheet supply path for directing the 
sheet supplied from said second automatic 
supply means to said recording means; and 
a sheet discharge path for discharging the 
sheet on which the image was recorded by said 
recording means toward a front side of the 
main body of the recording apparatus; 

wherein said first and second sheet sup- 
ply paths are joined to each other at an 
upstream side of said recording means in a 
sheet supplying direction, and the sheets sup- 
plied through said first and second sheet sup- 
ply paths are image-recorded by the colon 
recording means and are discharged at the 
front side of the main body of the recording 
apparatus through said sheet discharge path. 

5. A recording apparatus according to claim 4, further 
comprising a third sheet supply path disposed 
between said first sheet supply path and second 
sheet supply path and joined to them from a rear 
side of the main body of the recording apparatus at 
the upstream side of said recording means in the 
sheet supplying direction. 

6. A recording apparatus according to claim 4, further 
comprising a fourth sheet supply path disposed 
between said first sheet supply path and second 
sheet supply path and joined to them from a rear 
and lower side of the main body of the recording 
apparatus at the upstream side of said recording 
means in the sheet supplying direction. 

7. A recording apparatus according to claim 6, 
wherein said fourth sheet supply path is joined to 
said second sheet supply path on the way thereof. 

8. A recording apparatus according to claim 4, 
wherein said second automatic supply means is a 
sheet cassette detachably mounted on the main 
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body of the recording apparatus, and a mount- 
ing/dismounting direction of said sheet cassette is 
aligned with a supplying direction of the sheet sup- 
plied from said sheet cassette or an opposite direc- 
tion. 5 

9. A recording apparatus according to claim 4, 
wherein an electrical mounting portion is disposed 
between two different sheet supply paths among a 
plurality of said sheet supply paths. 10 

10. A recording apparatus according to claim 9, 
wherein said electrical mounting portion includes a 
power source substrate. 

15 

11. A recording apparatus according to claim 9, 
wherein said electrical mounting portion includes 
an extension substrate. 

12. A recording apparatus according to claim 9, 20 
wherein a shield member for said electrical mount- 
ing portion also acts as a sheet guide member for 
said sheet supply path. 

13. A recording apparatus according to claim 1, 25 
wherein said recording means includes an ink jet 
recording head for effecting the recording by dis- 
charging ink in response to a signal. 

14. A recording apparatus according to claim 12, 30 
wherein said recording means includes an ink jet 
recording head for effecting the recording by dis- 
charging ink in response to a signal. 

35 



40 



45 



50 



55 



9 

BNSDOCIO: <EP 0839664A2_I_> 



EPO 839 664 A2 




BNSDOCID: <EP. 



0839664A2_I_=> 



EP0 839 664 A2 




11 



BNSDOCID: <EP 0839664 A2_l_> 



EP 0 839 664 A2 




SNSOOCID: <EP 0839664A2_I_> 



EP 0 839 664 A2 



FIG. 4 




BNSDOCID: <EP 0839664A2J_> 



13 



EP 0 839 664 A2 




BNSDOCID: <EP 0839664A2_I_> 



14 



(19) 



J 



(12) 



(88) Date of publication A3: 

03.02.1999 Bulletin 1999/05 

(43) Date of publication A2: 

06.05.1998 Bulletin 1998/19 

(21) Application number: 97118922.0 

(22) Date of filing: 30.10.1997 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets (1 1 ) EP 0 839 664 A3 

EUROPEAN PATENT APPLICATION 

(51) Int. CI. 6 : B41J 13/00 



(84) Designated Contracting States: 


(72) Inventor: Watanabe, Hiroshi 


AT BE CH DE DK ES Fl FR GB GR IE IT LI LU MC 


Ohta-ku, Tokyo (JP) 


NL PT SE 


(74) Representative: 


(30) Priority: 31.10.1996 J P 289436/96 


Pellmann, Hans-Bernd, Dipl.-lng. et al 


Patentanwaftsburo 


(71) Applicant: 


Tiedtke-Buhling-Kinne & Partner 


CANON KABUSHIKI KAISHA 


Bavariaring 4 


Tokyo (JP) 


80336 Munchen (DE) 



CO 

< 

co 

CD 

O 
CO 
GO 

O 

Q. 
LU 



(54) Recording apparatus 

(57) The present invention provides a recording 
apparatus comprising a recording means for recording, 
in response to image information, an image on a sheet 
conveyed through a common convey path, a first sheet 
supporting means disposed at an upper part of a main 
body of the recording apparatus to obliquely support 
stacked sheets, a first automatic supply means for auto- 
matically supplying the sheet supported by the first 
sheet supporting means, a second sheet supporting 
means disposed at a lower part of the main body of the 
recording apparatus to support stacked sheets horizon- 



FIG. 1 



tally, a second automatic supply means for automati- 
cally supplying the sheet supported by the second 
sheet supporting means, a first sheet supply path for 
conveying the sheet supplied from the first automatic 
supply means sloped downwardly toward the common 
convey path, and a second sheet supply path for sur- 
face reversing the sheet supplied from the second auto- 
matic supply means and conveying the sheet toward the 
common convey path. 
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